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We show that the partial geometry constructed by A.M. Cohen 12] is isomorphic with the 
dual of the partial geometry found by W. Haemers and J.H. van Lint [4]. Combined with a 
result of W. Kantor [5], this implies isomorphism of the Cohen geometry with the one 
constructed by F. De Clerck, R.H. Dye and J.A. Thas [3]. 
A partial geometry [1] pg(k, r, t) is an incidence structure of points and lines 
satisfying the following four axioms: 
(i) Any two points are incident with at most one line. 
(ii) Each line is incident with k points. 
(iii) Each point is incident with r lines. 
(iv) If a point P is not incident with a line L, there pass through P exactly t 
lines (t/> 1) intersecting L.
Interchanging the roles of points and lines in a pg(k, r, t) defines a dual partial 
geometry pg(r, k, t). 
In [2], A.M. Cohen has constructed a partial geometry pg(8, 9, 4) using group 
theory. Independently, W. Haemers and J.H. van Lint I-4] obtained by use of 
coding theory a partial geometry pg(9, 8, 4). On the other hand, F. De Clerck, 
R.H. Dye and J.A. Thas [3] described an infinite class of partial geometries 
containing a member with the parameters of the Cohen geometry. The authors 
have conjectured that these three geometries are isomorphic. Recently, W. 
Kantor [5] proved this for the geometries of De Clerck-Dye-Thas and Haemers- 
van Lint. In the present note we show that the Cohen and the dual of the 
Haemers-van Lint geometries are isomorphic too. 
For this purpose, we need an explicit representation f the last two geometries. 
For economy of space we adopt the following notation for the points of the Cohen 
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geometry: 
1 = (1) (2) (3) (4) (5), 2 = (12345), 3 = (12354) . . . . .  25 = (15432), 
26-- (123), 27 = (132), 28 = (124), 29= (142) . . . . .  44= (345), 
45 =(354), 46= (12)(34), 47 = (13)(24), 48= (14)(23), 
49 = (12)(35) . . . . .  60 = (25)(34); 
and 60 + i = "rth, where a~ e A5 is numbered by i (1 ~< i ~< 60). Let us note that the 
points from 2 to 25 correspond to the 5-cycles in A5 ordered lexicographically; 
the points from 26 to 45 correspond to the 3-cycles in A5 numbered according to 
the lexicographical ordering of the 3-subsets of {1, 2, 3, 4, 5}; and the points from 
46 to 60 are adequate with the involutions in A5 defined by the partitions of the 
sets {1, 2, 3, 4}, {1, 2, 3, 5}, {1, 2, 4, 5}, {1, 3, 4, 5}, {2, 3, 4, 5} respectively. We 
write down 27 lines explicitly: 
1: 1, 2, 9, 21, 88, 111,115,120; 66: 
6: 1, 5, 10, 17, 96, 106, 110, 119; 71: 
11: 1, 13, 18, 22, 91,107, 116, 118; 76: 
16: 3, 19, 47, 57, 74, 82, 106, 115; 81: 
21: 3, 21, 29, 41, 85, 86, 113, 119; 86: 
26: 3, 27, 36, 60, 77, 90, 92, 118; 91: 
31: 4, 9, 29, 44, 70, 99, 112, 116; 96: 
36: 4, 31, 38, 55, 73, 86, 102, 117; 101: 
41: 5, 9, 14, 31, 72, 79, 84, 90; 106: 
46: 5, 16, 37, 38, 66, 93, 114, 118; 111: 
51: 10, 19, 37, 40, 73, 104, 111,113; 116: 
56: 11, 45, 48, 54, 72, 85, 96, 98; 121: 
61: 1, 46, 47, 48, 86, 89, 92, 99; 126: 
131: 
1, 49, 50, 51, 87, 90, 95, 100; 
1, 55, 56, 57, 93, 94, 97, 104; 
1, 58, 59, 60, 98, 101, 102, 105; 
3, 5, 30, 46, 62, 67, 88, 109; 
3, 17, 34, 59, 64, 73, 100, 1~6; 
3, 22, 32, 53, 66, 72, 97, 108; 
4, 6, 26, 52, 63, 65, 90, 106; 
4, 13, 40, 56, 72, 74, 105, 109; 
4, 22, 42, 47, 68, 81, 88, 119; 
6, 11, 38, 57, 62, 83, 92, 120; 
7, 18, 35, 47, 65, 84, 93, 110; 
1, 52, 53, 54, 61, 112, 113, 114; 
3, 18, 38, 51, 63, 78, 98, 111; 
6, 19, 35, 59, 66, 79, 95,119. 
The full geometry is generated by the automorphism a, defined by (12345) 
r(As) (ef. [2]) and acting on points and lines as given below. 
On points: a = (1, 2, 12, 15, 25)(3, 50, 23, 39, 36)(4, 53, 24, 27, 44)(5, 17, 43, 
51, 32)(6, 21, 29, 58, 34)(7, 31, 38, 8, 56)(9, 35, 46, 42, 14)(10, 22, 33, 52, 
40)(11, 59, 16, 37, 26)(13, 41, 57, 28, 18)(19, 45, 30, 20, 47)(48, 55, 49, 60, 
54)(61, 62, 72, 75, 85)(63, 110, 83, 99, 96)(64, 113, 84, 87, 104)(65, 77, 103, 
111, 92)(66, 81, 89, 118, 94)(67, 91, 98, 68, 116)(69, 95, 106, 102, 74)(70, 82, 
93, 112, 100)(71, 119, 76, 97, 86)(73, 101, 117, 88, 78)(79, 105, 90, 80, 
107)(108, 115, 109, 120, 114). 
On lines: a = (1 . . . . .  5)(6 . . . . .  10)(11 . . . . .  15).. • (131 . . . . .  135). 
Let us mention that the line 1 coincides with line L1, 61 with Ls, and 121 with 
L6 from [2]. 
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Now we represent the Haemers-van Lint geometry. Let PG(1,8)= 
GF(8) t_J {oo} = {0, 1, x . . . . .  x 6, oo}, where x is a primitive lement of GF(8) satisfy- 
ing x3+x+l=0.  We label the points as follows: 1={0,1, x. . . . .  x6}, 2= 
{0, 1 . . . . .  x 5, oo} . . . . .  9 = {1 . . . . .  x 6, oo}, 10 = {0, 1, x, x 2} . . . . .  135 = {x4, x 5, x 6, oo}. 
Clearly the points from 1 to 9 correspond to the binary words of length 9 and 
weight 8, while the remaining points are adequate with the words of weight 4, 
ordered lexicographically. The geometry is generated by the automorphism b 
induced by /3---> x/3, /3 aPG(1, 8) and acting as follows: 
On points: b =(1)(2, 8, 7, 6, 5, 4, 3)(9)(10, 31, 46, 56, 62, 28, 14)(11, 32, 47, 57, 
25, 43, 19)(12, 33, 48, 21, 40, 53, 23)(13, 34, 16, 36, 50, 59, 26)(15, 35, 49, 58, 
63, 65, 30)(17, 37, 51, 22, 41, 18, 38)(20, 39, 52, 60, 64, 29, 45)(24, 42, 54, 61, 
27, 44, 55)(66, 101, 121, 131, 97, 78, 69)(67, 102, 122, 91, 117, 88, 73)(68, 103, 
81., 111, 127, 94, 76)(70, 104, 123, 132, 135, 100, 80)(71, 105, 124, 92, 75, 108, 
83)(72, 106, 82, 112, 85, 114, 86)(74, 107, 125, 133, 98, 120, 90)(77, 109, 126, 
93, 118, 130, 96)(79, 110, 84, 113, 128, 134, 99)(87, 115,129, 95, 119, 89, 116). 
On lines: b = (1)(2 . . . . .  8)(9 . . . . .  15)- • • (114,. . . ,  120). 
Below we list one line from each cycle of b: 
1: 1 ,2 ,3,4,5,6,7,8,9;  
2: 9, 10, 12, 17, 32, 59, 60, 61, 65; 
97,98,99,100; 
83,84,90,96; 79: 10,19, 
81,82,85,91; 86: 16,17, 
74,79,86,95; 93: 11,22, 
73,76,89,92; 100: 16,21, 
69,78,88,93; 107: 15,20, 
70,77,87,94; 114: 24,29, 
9: 8, 10, 11, 16, 66, 
16: 8, 12, 13, 25, 75, 
23: 8, 14, 15, 30, 80, 
30: 8, 17, 19, 26, 72, 
37: 8, 18, 20, 29, 71, 
44: 8, 21, 24, 27, 68, 




20, 56, 91,116, 119, 120, 121; 
18, 45, 80, 110, 111, 131, 132; 
24, 51, 86, 109, 118, 120, 122; 
23, 44, 79, 106, 115,127, 129; 
27, 59, 94, 101, 105,106, 134; 
30, 32, 67, 107, 114, 124, 131. 
The line 1 is of type 1, lines from 2 to 64 are of type 2, and the remaining lines 
are all of type 3 (el. [4]). 
Suppose now that we have an incidence structure with an automorphism g.
Then we can define a new 'contracted' structure with 'points' the (g)-orbits of 
points, and 'lines' the (g)-orbits of lines of the initial structure, where a 'point' and 
a 'line' are incident iff some point and line from the corresponding orbits are 
incident. If h is an automorphism conjugate to g, the contracted structures with 
respect o g and h must be isomorphic. By construction, P F L(2, 8) acting on 
PG(1, 8) induces an automorphism group of the Haemers-van Lint geometry, 
while its full group is isomorphic with A 9 [5]. All permutations in A 9 which are 
products of two disjoint cycles of length 3 are conjugate. Such a permutation of
PG(1, 8) is defined by the field automorphism g:/3 --->/32. By conjugation of the 
points of the Cohen geometry with h = (124)~K (el. [2]), we obtain an au- 
tomorphism which behaves on the sets of points and lines as g on those of the 
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Haeme~-van Lint geometry. Contracting both geometries by g and h respec- 
tNdy, we derive stru~ures with 44 poin~ and 51 lines. We found by computer an 
isomorph~m of the contracted stru~ures wh~h was then extended to the follow- 
mg isomorphism between the Cohen and the dual of the Haeme~-van Lint (HvL) 
geometries: 
Cohen points: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
HvLlines: 1 44 78 84 22 33 106 69 37 36 86 93 28 40 120 65 50 
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 
21 119 87 23 14 117 104 12 98 105 107 114 73 66 83 90 95 102 101 
37 38 39 40 41 42 43 4445 46 47 48 49 50 51 52 53 54 55 56 57 
94 67 74 75 68 81 88 92 85 8 7 5 48 13 41 61 60 63 25 39 18 
58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 
31 24 45 59 100 116 118 72 97 103 70 91 112 96 115 80 99 108 82 
77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 
76 110 109 89 71 79 111 77 113 3 27 51 2 20 49 6 46 53 34 43 
97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 
32 38 4 55 17 10 26 11 52 15 35 19 47 57 16 62 64 
114 115 116 117 118 119 120 
58 30 42 54 56 29 9 . 
Cohen lines: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
HvLlines: 8 24 11 74 5 2 78 51 64 57 3 68 109 105 59 19 101 
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 
98 135 36 30 107 106 47 82 40 123 25 49 12 29 119 54 116 81 31 
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 
77 103 87 34 92 76 50 52 115 130 126 17 111 10 90 43 132 70 58 45 
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 
35 127 42 44 9 88 122 73 84 4 69 120 55 104 6 27 118 65 56 7 
77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 
93 22 85 131 23 97 39 71 95 117 113 91 67 110 125 26 61 100 129 
96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 
133 80 114 13 41 102 99 128 134 79 28 60 89 33 38 16 15 
113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 
124 72 96 53 63 46 83 20 1 21 86 121 66 75 62 108 
129 130 131 132 133 134 135 
48 94 112 14 32 37 18 . 
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